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OBIIUE YKA3AHUS

Kontponpnas padora Ne 1 mo pasaeny kypca — HaueprarenbHas reomerpusi Bkiatodaer 10
3aJJaHUi, KOTOpbIE CTYAEHTHI BBIIOJHIIOT KapaHAalmoM Ha Tpex (opmatax A3 ¢ HOMOIIbIO
IIPOCTEUINX YEPTEHKHBIX UHCTPYMEHTOB.

B HaueprarenpHON IeOMETpUM YEPTEXKHM NPHUHATO Ha3blBaTh SMIOpaMu  (PUCYHKaMH).
Omop | cBA3aH C pelleHHeM NO3WLIHMOHHBIX 3a]ad Ha KOMIIJIEKCHOM 4epTexe, SMop 2 —
OpOCTEHIINX METPUYECKUX 3ahad, OSMIOpP 3 COAEPKUT 3aJaud Ha B3aUMOIEpEceYeHue
ITOBEPXHOCTEH.

1. OCHOBHBIE MO3ULIMOHHBIE 3AJJAUM (DITIOP 1)

3amanua 1 — 4 mo HavyepTaTeNbHOW T'€OMETPUU CBSA3AHBI C MOCTPOCHHEM KOMIIJIEKCHOTO
yepTeka MOHXa, aKCOHOMETPUYECKOro ueprexa (IpsIMOYroJbHONH M30METPHH) U PELIeHHEM
IBYX HauOoJiee MPOCTHIX MO3ULIMOHHBIX 33/1a4 Ha MepeceyeHue MIOCKOCTeH 00LIero MONI0KEeHHS
C INIOCKOCTSIMU ITPOEKIUH.

Jlist penieHust MepeYrCIeHHBIX 3a/1a4 MCIONIb3yeTCsl MUpaMUIa, 3aJaHHas KOOPIUHATAMHU
BepumH A, B, C, D.

Hecsate BapuaHTOB 3ajaHuii npuBeneHsl B Tabn.l. Homep Bapuanta BbIOMpaOT IO
nocieaHei nudpe yaeoHoro mmdpa.

Tabnuya 1
Bapuant A(X,Y,Z) B(X,Y.,2) C(X,Y.2) D(X,Y,2)
1 40,20,50 0,70,20 0,20,70 10,50,0
2 40,40,100 40,100,20 20,80,40 90,60,40
3 40,50,60 60,90,40 20,100,100 70,50,90
4 30,50,40 80,70,40 50,100,40 40,70,80
5 100,60,60 20,80,20 60,80,90 40,100,30
6 10,80,20 50,20,60 50,70,40 40,100,90
7 60,60,50 40,90,50 40,60,110 60,90,30
8 70,20,20 50,70,70 50,30,10 20,30,70
9 80,60,40 100,50,50 50,60,80 80,100,70
0 70,70,30 60,50,80 30,50,80 80,40,10
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3aganus 1 — 4 emonssroTes Ha Gopmare A3 (420X297) kapaHaaIioM ¢ MOMOIIbIO
YEepPTEKHBIX HHCTPYMEHTOB U KOMIIOHYIOTCS COIIACHO pHC. 1.

Eciu ucxoanble JaHHbIE 3aTPYJHSAIOT KOMIIOHOBKY BCEX TPEX 3aJjaHUIl Ha OJTHOM JIKCTE,
TO 3a7aHusg 3 ¥ 4 MOryT ObITh BBINOJHEHbI Ha OTHeabHOM ¢opmate A3. 3amanus 3 u 4
JOJDKHBI OBITh CHA0)KEHBI MOSICHEHUSAMU (CM. puc. 1), copepkaHue KOTOPbIX 00BbSICHEHO HUXKE.
Bce Haamucn BBIOHSIOT YepTeXHBIMU mpudTamMu A3, 5 mu60 AS (HAKJIOHHBIM).

1.1.3AJJAHHE 1

[TocnenoBatenbHOCTh BBINOJHEHUS 3aJaHus | mOpeacraBieHa Ha puc. 2. 3aaaroT
CHUCTEMY KOOpJMHAT Ha KOMIUJIEKCHOM ueprexke Mownxka [1], puc. 2, a. byksamu X)Y,Z
0003HAUEHBl OCH KOOpAMHAT. Eciii B KOHKPETHOM BapWaHTE 3aJaHO OTPHIATEIHHOE
3HaY€HHE, TO OHO JOJDKHO OBITh OTJIOXKEHO OT HYJI B IPOTHUBOIIOJIOKHOM HampasiaeHuu (-X,-
Y,-Z), puc. 2,a.

Ha xommiiekCHOM uepTeke M0 UCXOTHBIM JIaHHBIM CTPOAT MapHbIE MPOSKIIUU YEThIpex
touek — AB,C,D: (A1,A2); (B1,B2); (C1,C2); (D1,D2)/. UHaekc «aBa» HCIOIB3YIOT s
o003HaueHus npoekuuid Ha QpoHTambHYy0 mIockocTs Il (mmu V), «omumH» - Ha
TOPU30HTAIBHYIO TIOCKOCTh [11 (1 H).

Touku COeANHSIOTCS MOMAPHO TOHKUMU JIMHUSMHU Ha KaXX0M U3 MPOeKIuii (puc. 2, B).

BuaumMocTs «KOHKYpUPYIOIUX» pedep TUpaMUIbl ONpeaensieTcs M0 NPUHIIHUITY «BBIIIE-
HIDKE», «Ianplie-ommke». Bugumbie peOpa 0OBOAST CIUIOMIHOW OCHOBHOM JIMHUEH,
HEBHJIUMBbIE — IITPUXOBOH, TOMIMHON S/3 (puc. 2, ).

Puc. 2, r sBasieTcst mepBeIM FOTOBBIM (PparMeHTOM JIMCTa 3a/1aHus (cM. puc.1).

1.2.3AIAHUE 2

HOCJIG,Z[OBaTeHBHOCTB BBINIOJIHCHUSA 3aJaHUs IPEACTABJICHA Ha PUC. 3.
3a;[aeTc;I: HN30MCTpUUCCKAdA CHCTEMA KOOpAHWHAT C OCAMH, HAINPABJICHHBIMU Jpyr
oTHOCHTENBHO Apyra mox yrioM 120° (em. TOCT — 2.317-69, puc. 3,a [ 1,2].
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CTposT €IUHCTBEHHYIO TIPOCKIIMIO KaXKI0H TOYKHU IO CXEMe, MPECTaBICHHON Ha pHC. 3,



[Toctpoennsie mpoekuuu A, B, C, D coeauHstoT monapHo TOHKUMU JUHUSIMH (puc. 3,
B).

OneHuBaroT BUIUMOCTh «KOHKYpupyromux» pedep (AC u BD) no npunuuny «nanbiie-
OMmKe» C IOMOINBI0 KOMIUJIEKCHoro uyeprexa (puc. 2, r). Crpenka B mnoka3seiBaeT
HamnpaBjeHHE B3rjsiga B akcoHomerpuu. Jlerko Buaerh, 4To pedpo AC pacmnosjoxeHo Ha
nepefHeM IJIaHe U sBisercs BuauMbIM. CrienoBarenbHo, pedpo BD HeBuaumoe M JOIDKHO
OBITh MMOKA3aHO MITPUXOBOM THMHUEH (puc. 3, T).

Puc. 3, r Mmoxxer ObITh MepeHeceH Ha (opMaT B KaueCTBE BTOPOIO 3a/JaHUS. 37ECh Ke
HEOO0XOMMO MOKa3aTh TOHKUMHU JTMHUSIMH KOOPJMHATHOE TTOCTPOECHUE BEPILIUH MUPAMUIbI.
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1.3.3AJIAHME 3

[TocnenoBaTenbHOCTh BBIMOIHEHUS 3a/IlaHUsI IIPEICTaBlIeHA Ha pucC. 4.

TpeOyercss MOCTPOUTH CEbI MIOCKOCTH OokoBO# TpaHu ABC 3amaHHON mupamMuibl.
Hanmomaum [3], 4To ciex MJIOCKOCTH — 3TO MpsiMas MepeceueHUsl 3aJaHHOW TJIOCKOCTU C
IJIOCKOCTBIO Mpoekiuil. [1mockoCTh ob1iero nojiokeHus nepecekaercs u ¢ ppontanpHoi I
(V), u ¢ ropusonTansHoit I1; (H) miuockocTsaMu npoekiuii, mo3TOMY U CIe0B OyIeT aBa: o1 U



op. Ecim miockocTh 3aHMMaeT oco0oe (4aCTHOE) MOJI0KEHHUE B MTPOCTPAHCTBE, TO OHA MOXKET
MMETh €IUHCTBEHHBIN cien. Hampumep, ropu3oHTanbHas MIOCKOCTh MMEET €IMHCTBEHHBIN
cien Ha miiockoctu npoekiuii 1, (V) B Buie rOpU30HTAIBHON IPSIMOM.

Urak, 3amanum minockoctb 6okoBoi rpanu ABC npoekiusMu Ha3BaHHBIX TOUYEK, pUC. 4,

Z

a) \ "

Puc. 4

YroObl MOCTPOUTH ClI€] IJIOCKOCTH, JOCTATOYHO IOCTPOUTH CIEIbl JABYX JHOOBIX
HNPSAMBIX, MPUHAMICKAMMX ITOU IIOCKOCTH, W COCIUHUTb UX OJHOMMEHHBIE IPOCKIUU.
Bri6bupaem npsmeie AC u BC.

Crpoum ropusoHTalbHbIi cien npsmoil AC — Touky M; nepecedeHuss ykKa3zaHHOU
npsiMmoit ¢ miockocthio I1; (H), puc.4, 6. I'opusonTtaneubiii cien npsmoit BC coBmamaer ¢
npoekuueil Bi, mockonbky Touka B pacnonoxkeHa HemoCpeICTBEHHO HAa TOPU3OHTAJILHOM
mwiockoctu npoekuil. Coenunss npoekuuu Mi u Mi', cTpouM TOpPU3OHTAJIbHBINA ClEex Oy
miockocTu 6okoBoi rpanu ABC.

OnucaHHbIe OCTPOEHUS MOTYT OBITh IPEICTAaBIEHbI CTAHIAPTHBIMU 0003HAUYEHUSIMU:

Me(AC)AMEelly,

IJI€ € - IPUHAJICKHUT;

A - 0ObeTUHEHHE «HY.

3anuce o3Hayaer: Touka M mpuHamiexuT npsmMoidl AC M OIHOBpEMEHHO Touka M
npuHaIexkuT riockoctu [11 (H).
AHaJIOrMYHO YUTAETCSI BTOPasi CTPOKa Ha puc. 1:
M'e(AB)AM €ll;.



Crenyromiasi CTpoKa MOKa3bIBaeT, YTO mpsimas (cien) Bkmouaer (C) Touku M u M’ B

rrockoctu 11 (H):
orc(M, M)clIl;.

Touka nepeceueHust TOPU30HTAIBHOTO ciena oy ¢ ocklo OX obo3HayeHa Xa (puc. 4, 6).
OueBHIHO, YTO AJI MOCTPOEHUS (PPOHTAIBLHOIO Cieda O JOCTATOYHO MOCTPOUTH TOJIBKO
OJIMH (PPOHTAJBHBIA CIIe] JIFOOOW W3 MPAMBIX, NPUHAIJICKAIIUX 3aJaHHOH IIJIOCKOCTH
6okoBoii rpanu ABC. Hampumep, npsmoii AC Ha puc. 4, 6. Cnenq N=N; ctposT mo cxeme,
MIPUBEAECHHON 1711 TOUKH M.

Coenunsis Toukn Xa U N, CTpoAT UCKOMBIN (DPOHTATBHBIN CIIE]] O TUIOCKOCTH OOKOBOM
rpanu ABC.

1.4. 3AJIAHUE 4

[TocnenoBaTenbHOCTD BBINOJIHEHUS 3aaHUs MIPEICTaBIeHa Ha puc. 5.

Tpebyercs MOCTPOUTH IIIOCKOCTb, MapajuIeIbHYIO INIOCKOCTH O0koBoOM rpanu ABC (au,
02) W TIPOXOSINYIO 4epe3 BepmmHy nupamuiasl D. VMcxomHble maHHBIE Ui 9TOW 3a1adu
IpeACTaBJICHBI HA pUC. 5, a.

Ecnu mickomasi TUIOCKOCTh NapajuiesibHa 33aJJaHHOM, TO €€ CIeNbl MapajuIeNIbHBI cliejaM
3aJJaHHOM TUIOCKOCTH (011,062).JTI03TOMY MOCTaTOYHO MOCTPOUTH EAMHCTBEHHYIO TOYKY Ha
HepeceYeHnr MCKOMOM TIJIOCKOCTH ¢ J1000# u3 miockocted mpoekuuid I11(H) mubo I12(V)) u
3amava OyJeT pelieHa.
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[Toctpoum B Touke D ropumsonrtans h [3]. OueBumno, uto ee mpoekius h; Oyaer
00s3aTeNbHO TMapajjielibHa CIIeAy O, HHAaue HapylIaloTCs YCIOBUS MapajlielbHOCTH
IocKocrei (puc. 5, 0).

Takum o6paszom, serko crpoutcs Touyka 1(11,12) mepeceuenuss ropusoHtamu h c
(bpoHTaapHOM TUTOCKOCTRIO mpoekiuii 11, (V). DTo U ecTh MCKOMas TOYKa, Yepe3 KOTOPYIO
JOJDKHBI OBITH MIPOBECHBI CJIEBI B2 U qanee 31 MCKOMOMW IIOCKOCTH:

h3DAh1||OL1;



12€B2APBolloz, Ballots.

AHAIOTUYHBIC TOCTPOCHHUS MOTYT OBITh BBIOJHEHBI ¢ moMonipio (Gpontamu T (fi,f2),
npoBeneHHor depe3 Touky D. Ha puc. 1 mpuBenmenbl oba BapuaHTa mnoctpoeHuit. I[lpu
BBINIOJIHCHHUH 3aIaHUH CTYJCHT JIOJDKEH BOCIIOJIb30BATHCS JINOO MOCTPOCHHEM rOpU30HTAIN h,
6o ¢pontamu f. IloscHeHHMs K pelIeHHIO 3agaud 4 JAaOTCS TOJBKO U1 BBIOPAHHOIO
BapHaHTA PEIICHMUS.

1.5. OBIIME PEKOMEHJAIIU

Kak Buano u3 mpumepa puc. 1, 3amaun 3 U 4 KOMIIOHYIOTCS Ha OJHOM YEpTEXKE.
[TomyueHHble peleHHs] HEOOXOIUMO BBIIEIUTHh LIBETHBIMM KapaHpaamamu. Hampumep, myqu
02 ¥ 01 — KPacHbIM, [32 U B1- CHHUM.

W3mepenust KoopAMHAT HEOOXOAMMO BBIOJHSTH B HAaTypallbHOM Macmitabe
MUJUTUMETPOBON LIKAJIbI.

B cinyuae HeoOxomumocTu 3amauu 3 U 4 MOTyT ObITh NIPEACTABIEHbI Ha Pa3IMYHBIX
YyepTexax aHaJIoTM4Ho puc. 4,6 u 5, 6.

B ornenbHBIX BapuaHTax cieAbl MPSAMBIX I[PU IOCTPOECHUSX MOTYT BBIXOAUTH 32
npenensl  ¢gopmara. B 3TOoM  ciayuae HEOOXOAMMO — BOCIOJIB30BAThCS  BPEMEHHO
3a(hUKCHPOBAaHHBIM BCIIOMOTaTeNbHBIM JUCTOM nHcued Oymaru. OctaBiinecs Ha ¢opmate
JMHUU OOBOST B COOTBETCTBUU C MPEIOKEHHON CXEMOH.

2. OCHOBHBIE METPUYECKHUE
3AJJAYM (DITIOP 2)

2.1. KpaTrkue MeToAUYeCKHE YKA3AHUSA
K 3aJaHuaM 5,6,7

Ha nmpakThke oueHb 4YacTo MPHUXOAMUTCA OMNpeNeiiATh BeIUYUHY U (opmy
reOMETPUYECKUX OOBEKTOB, M300paKEHHBIX Ha 4YepTexe. 3ajayd, CBS3aHHBIC C JTUM,
IIPUHSATO HA3bIBATh METPUUECKUMH.

Bennunnaa n ¢opma reomMeTprHuecKkoro o0BEKTa CBs3aHA C MapameTpaMu ero (Gpopmel,
KOTOpBIE Ha 4EPTEXKE peannu3yroTcs pazmepamu. Takas peanusanus BO3MOXHA IPU yCIOBUH
0TOOpakeHHs Ha YepTeX e CUCTEM KOOPAMHAT, B KOTOPBIX MCUMUCISIOTCS pa3Mephl JTUHEWHBIX
IPOTSKEHHOCTEN U YIJIOB.

Ueprexu,  yOOBICTBOPAIOIIME  OTOMY  YCIIOBHUIO,  HAa3bpIBalOTCA  METPUYECKHU
onpeznencHHbIMU. [IpuMepom sBIIAeTCA 4YepTeX, NOCTPOCHHBIM IO cxeMme smopa Monxa,
AKCOHOMETPUYECKHUM YEePTEX U T.1.

M3mepeHus: reoOMeTpUuecKUX 3JIEMEHTOB B IPOCTPAHCTBE 0Aa3UPYIOTCS HA OLEHKE JJIMH
OTPE3KOB, COCTUHSIIOIMUX Mapy TOYEK, 1 Ha IOCTPOCHUHU B3aUMHOIEPIEHANKYISPHBIX GUTYP.
Hanpumep, ayis u3MepeHHs pacCTOSHUS OT TOYKH [0 MPAMOM HEoOXOAUMO ONYCTUTh Ha
NpsAMYK0 W3 TOYKU NEPHEHAMKYJSAP, MOCTPOUTH €r0 OCHOBAHME W OLCHWUTH [UIMHY
IIOJIy4EHHOIO  OTpe3Ka. AHAJIOTMYHYI0 TEXHOJIOTMI0 IPUMEHSIOT JJs  OIpPEACIICHUS
paccTOsIHUSA OT TOYKH 0 IJIOCKOCTH, MEXAY JBYMS INIOCKOCTSIMU U T.JI.

ITpu pemreHuu TakuxX 3aJa4 Ha 4YEpPTEkKE CIENYeT ONMUpaTbCs Ha CBOMCTBa
IPOCLIUPOBAHUS, & TAKXKE YUUTHIBATh MCKa)KEHHMsS (UIyp B INPOIECCe UX OTOOPaKEHHs W3
IIPOCTPAHCTBA HA IUIOCKOCTb IPOEKIIHAMN.

IIpy OpPTOroHAJILHOM MNPOEUUPOBAHUU OTpE3Ka MPSAMOM, IMapajuIebHON IUIOCKOCTH
MIPOEKIINH, €0 IJIMHA HE MCKAKAETCA.



Puc. 6 Puc. 7

Ha puc. 6 nokaszan orpezok AB||I1;. DToT 0oTpe3ok opToronansHo mpoeuupyetcs Ha I11
0e3 wuckakeHus IIMHBL. He wHckakaercs TakKe Yrojl HaKJIOHAa O3TOr0 OTpe3ka @ IO
oTHOomIeHUI0 K Miockoctd Ilp. Otpe3ok AB sBisieTcss TOpU3OHTANIbIO. AHalOrMYHbIE
paccyX/ieHuss MOryT ObITh CIeaHbl OTHOCUTEIbHO (PPOHTAIM — OTpe3ka mapasuienabHoro Ilo.
OTpe3ok 00111ero NoJ0kKEHHUS MPOESHUPYETCS Ha MIIOCKOCTH MPOEKIUHA ¢ NCKaKEHUEM JIJTUHBIL.
D10 BUAHO U3 puc. 6 Ha mpumepe orpeska CD, y koroporo orpesok Cl = CiD; sBusiercs
KaTeToM B npsiMoyroiibHoM TpeyronbHuke C1D. Otpe3ok CD B 3TOM TpeyroibHHUKE SBISETCS
TUIIOTEHY30M, KOTopas JulMHHee kateTa. Ha puc 7 mokazansl TpeyroyibHble orcekn ABC u
DEF nnockocreit, neprneHauKyJIsspHbIX OAHON U3 IIIOCKOCTEN MPOEKIIHiA.

U3 reomeTpun U3BECTEH MPU3HAK MEPIEHIUKYIIPHOCTH ABYX IJIOCKOCTEN: MIIOCKOCTh O
MEPIEHIUKYIISIPHA TIOCKOCTH [3, €CII OHA COACPKUT MPSAMYI0 NEPHEHIUKYISIPHYIO K ITOU
mwiockoctu. M3 ueprexxa BunHo, uro ABCLII; Tak kak oHa comepxxuT ¢poHTasns 1,2 1I1;.
3ametuM, 4yTo miaockoctb ABC mpu 3TOM cTajla TOPU30HTAJIBHO MPOCHHUPYIONIECH, a €€
npoekius Ha [1; «BeIpounace» B mpsmyio.

@ponrtans 1,2 crnpoeuupoBaiack B TOYKY, pHUC. 7. AHAJIOTUYHBIE PACCYXIEHUS
cnpaBemuBbl i mwiockoctd DEF LIT ; u ee ropuszonrtamu F3, puc. 7.

[Tepeitnem Temepr Kk smiopy Momka. Ha puc. 8 B cucreme koopmuHat OXYZ,
pa3BEepHYTOI B AMIOP, NOKa3aH yepTex oTpe3ka ropu3oHtamn AB u CD obuiero nonoxeHus.
[Ipoeknuu orpeska CD Ha mimockoctsax npoekuuid 111 m [I; He paBHBI 1O AJTMHE caMOMY
orpesky. [locTaBum 3amauy onpezneneHuss MCTUHHON JUMHBI oTpe3ka CD mo ero mpoexkuusim.
Hcnonezyem puc. 6, Ha KOTOpPOM IIOKa3aH HpPSIMOYToibHbBIA TpeyronbHuk CDI1. B atom
TpeyroibHuke oTpe3ok CD sBisercs runoreny3oii, a karetamu sBistores orpesok Cl = Ci1D
u otpe3ok D1 = DD; — CCy. DTOT TpeyrodbHUK MOKHO MOCTPOHTD, UCIONIb3Ysl HH(POPMALIUIO
u3 smtopa orpeska CD nHa puc. 8. Oba xaTera Ha YepTeKe UMEIOTCA U TPEYTOJIBHUK MOXKHO
noctpoutTs. Ha puc. 8 3amaua pemena aByms mMeTrogaMu. Bo BTOpoM ciydae MCIIOIb30BaHA
npoekuusi CoDy, a Taxke pasHOCTh paccTossHUM 0T KoHI0B npoekiuu C1D1 1o ocu OXj2 (puc.
8). OToT cmocod TMOCTpPOCHUSI WCTUHHOM BETUYMHBI OTpE3Ka W3BECTEH KaK METOJ
MPSIMOYTOJILHOTO TPEYTOJIbHUKA. B JanbHelIeM 3TOT MeTo/I HaM MTOHa 00U TCSI.

[TocTpoenne B3aMMHO NEPIEHIUKYJISPHBIX (UTYp Ha UYEpPTEeKE OCHOBHIBACTCS Ha
TEOpPEME O MPOELUPOBAHUY MPSAMOTrO yIia.

[TpsiMoii yron OpTOroHalbHO MpoOeHupyercss 0€3 MCKaXKeHHs CBOEH BEIHYMHBI, €CIU
OJTHA U3 €r0 CTOPOH MapaieibHa MIOCKOCTH MPOEKIIHHA.
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Ha puc. 9 npuBenensl AB€ 3aja4u, HILTIOCTPUPYIOIINE IPUMEHEHHUE 3TOM TEOPEMBI.

B neBoii yactu 3mropa 3aaHa rOpU30HTANb a IBYMsI CBOMMU IPOEKLIUAMH a1,a2 U TOUKA
B (ee mpoekuuu B1 u By). Tpebyercs onpenennTs MCTUHHYIO BEIMYUHY PACCTOSHUS OT TOUKH
B 1o ropusontamm a. Jlns Hayanma HeoOXOAMMO ONMYCTUTHh NEPHEHAMKYJsip U3 B Ha a.
ITockonpky a mapasmenbHa II;, To mpsAMOil yroa MeXJy HCKOMBIM TMEPHEHAUKYJIAPOM U
TOpU3OHTANBIO mpoenupyercs Ha [1; 6e3 uckaxenus. CTpouM meprneHauKyisp u3 Bi Ha aj.
Otmeuaem ocHoBanue Kj. Iloctpoenue ¢poHTanbHON Npoekiuu mnepneHaukyripa BK
TpyAHOCTEW He cocTaBiseT. [IpsAMol yroin Ha MNpOEKIUU 3[0€Chb HCKA3WICA B IOJHOM
COOTBETCTBHMHM C TEOPEMOM O MPOEUUPOBAHUU NPAMOro yria. iMmeem aBe NpoeKIUN HCKOMOIO
paccrosHus. Tenepp METOIOM MPSIMOYTOJIBHOIO TPEYrojiibHUKa cTouM oTpe3ok Kil, mmmua
KOTOPOT'0 paBHAa HCKOMOMY PacCCTOSHUIO.

B npaBoii yactu smropa nocTpoeHsl IpoeKkuuu TpeyroiabHuka DEF, nepnenaukynspHoro
IJI0CKOCTH npoekuui [Ip. J[is 3Toro B TpeyronbHUKe NpoBEAeHa MpsMasi, epIeHANKYIISpHAs
IT,. Takoit mpsimoli Oyxer ropuzontanb F3, ee mpoekmus F13;10Xjo. B mpocTpancTBe och
OX12 mpunamnexut mwiockoctsMm I1; u Iy, a ropusonTans F13; — [1;. B momHOM cornacuu ¢
teopemoit, mpoekius F131.L OXjz (puc. 9).

PaccMoOTpeHHBI METOJl MPSIMOYTOJIBHOI'O TPEYTrOJbHUKA U TE€OpeMa O MPOEUUpPOBAHUU
IpSMOTrO yIJia sSBISI0TCA 6a30BBIMU A1 (HOPMUPOBAHHMS CIOCOOOB MPEOOPa30BAHUS YEPTEKA.

[Ton mpeoOpazoBanueM uepTeka OyeM MOHUMATh (POPMUPOBAHKE HA OCHOBE MCXOJHBIX
JAHHBIX MPOEKINI 00BbEKTa HEKOTOPBIX HOBBIX €ro MPOEKIUIl, CIOCOOCTBYIOLUMX PEIIEHUIO
KOHKPETHOM 3a/1a4u¥ (B YaCTHOCTH METPUYECKOM).

[TockonbKy UCXOHBIE U HOBBIE IPOEKLIUHU SBISIOTCA N300paXEHUSIMU OJTHOTO U TOT'O XKe
0o0beKTa, (opMa U BEIMYMHA TIOCIHEAHErO0 HE JOJDKHBI HCKaXaTbCsi B IpoIlecce
peodpa3oBaHusl UCXOIHBIX MPOCKIHMA B HOBbIE. Takoe yCcIoBHe BBIMONHICTCS B TOM CIy4ae,
KOT'Jla pacCTOSIHHE MEXIY Mapoil MPOU3BOJIBHBIX TOYEK 00BbEKTa OCTaeTcs Heu3MeHHbIM. Ho,
KaKk Mbl BHUJEIM BBIIIE, TAaKOE YCIOBUE OyAET BBIMOJIHEHO, €CIU KaTeT MPSIMOYTOJIBHOTO
TPEyrojbHUKa, (POPMUPYIOIIETO PACCTOSHUE MEKIY IBYMsI TOUKaMH, OCTaeTCs HEM3MEHHBIM
(MeTon mpsIMOYTOJIBHOTO TPEYToJbHUKA). BIMOIHEHNE ATOr0 yCIOBUS 00€CIeunBaeTcs TeM,
YTO OJJHA M3 MPOEKIN MPeodpa3yeMoro yepTeka JOKHA OCTaBaThCsl HEM3MEHHOM 1Mo (opme
n Beln4uHe (oauH M3 KareroB). OT Apyrodl MCXOAHOM NPOEKIUHU JOJDKHBI OCTAaBaThCA
HEM3MEHHBIMHU PACCTOSHUS (MO0 PAa3HOCTH PACCTOSIHHI) OT KOHEYHBIX TOYEK MPOCKIIHA
OTPE3KOB JI0 OCH, pa3aeisAIoIIel NCXOIHbIE TIPOEKIINH.



Ha puc. 10 umcxomueie mpoeknuu oTpe3ka AB, AiB; m AzB; mnpeoOpa3oBaHbl B
NPOEKIMKM TOro ke oTpeska. Ilpu 3ToM, mocie npeobpazoBanus (ppOHTaNbHAS NPOEKIHUS
A, B ocranachk paBHOW MCXOIHOM Mpoekuuu ABj, HO pacnonokeHa B HOBOM IOJ0XKEHUU
napamienbHo ocu OXjp. Ilpoeknust Aj; Bi pacnonoxkuiach Tak, 4TO KOHEUYHBIE TOYKH
MPOEKIIMU CONPSHKEHBI ¢ COOTBETCTBYIOIIUMHU TOYKAMH (PPOHTATBHOW MPOSKIUU JTUHUSIMU
CBSI3H. L

B HOBOM ueprexe oTpe3ok AB pacronoxen mapamiensHo 15 u moatomy | A; Bi|=|AB|.
Ha geptexe puc.10 mpoBeneHo emie oaHO mpeodpa3oBaHue, B pe3yabTaTe KOTOPOrO OTPE30K
AB cran nepneHaukyspabim 1.

CriocoObl  mpeoOpa3oBaHUsi, OCHOBAaHHBIE Ha TIEPEMEIICHUSAX MPOCKIHA O00BeKTa
OTHOCHUTEIBHO HEIMOJBM)KHON CHCTEMBI KOOPJIWHAT, HA3BIBAKOTCS CIIOCOOAMH TIEpeMElICHU S
(mepeMetieHre MOXKET OBITh BpallleHHeM OO0BEKTa B MPOCTpPaHCTBE U T.m.). OHAKO M 0XKHO,
OCTaBJIsIsl 00BEKT HEMOIBHXKHBIM, 3aMEHSITh UCXOJIHYIO CUCTEMY KOOPJUHAT, Pa3BOpaunBas e
KKl pa3 B amtop. Takue crnocoObl Ha3bIBAIOTCS CIIOCOOAMU 3aMEHBI MJIOCKOCTEH 3aMEHBbI
(mmockocreit koopauHaT). Bo Becex crmocobax ocTaioTcs MOCTOSHHBIMH T€ YCJIOBHS, KOTOphIE
dbopMuUpyIOT  crmoco0  MPAMOYTOJBHOTO — TPEYroiibHHKa. MOXHO  CUMTaTh  KaTEThI
OpSAMOYTOJIbHOTO ~ TPEYrojbHMKAa HWHBAapHaHTaMU JIOOOro mpeoOpa3oBaHUs UepTexa,
coxpassouerocs GopMy U BETUUYUHY 00bEKTa.

)
/ 7
Az V) } o
Ag Ay N 8, A.‘,.:Ba
X2 [l W0 f_@% —
Ty 1 1 Ay
44 1
Ad +
I4 B
J L2 2, 4
1 ) G B, '3‘4
‘
5‘, 7
Azz{y
LY
.\_I(\ (\« 67
Puc.11 Puc.10

Ha puc.11, 12, 13 npuBeneHsl npuMepbl PEIICHUS METPUUYECKUX 3a/1a4 ¢ TPUMEHECHUEM
croco0oB npeo0pa3oBaHus UePTEkKa U TEOPEMBI O IPOELUPOBAHUY MPSMOTro yria.

Ha ueprexe puc 11 3agana minockocts ABC u Touka D. B 3apaue tpebyercs nocTpouTh
UCTUHHOE paccTosHue oT Touku D no nimockoctu ABC.

Jns petieHus 3a1a4n MOCTPOEHBI MPOEKIUU NeprneHauKysipa u3 Touku D na ABC. [{ns
OIpENENeHNs] ITUX TPOEKIHI BBINOJIHEHO YCIOBHUE TEOPEMBI O NPOECLUPOBAHUM MPSIMOIO
yrna. B mockoctn ABC mocTpoeHs! TOpu30oHTalb U GpoHTaNb. I Opu30HTaIbHAS MPOSKIUS
MepIeHINKYJIsIpa MpecTaBIeHa KaK MpsMas, MepueHANKYJIIpHasi TOPU30HTAIbHON MPOEKIUU
h1 ropusonTamu. @poHTaIbHAS MPOCKIUS MEPHCHIUKYJIIIpa NePICHIUKYIIPHA (PPOHTAIBH O
npoekuuu  fo ¢dpoHTammM. s MOCTPOEGHHHM TOYKH TIEpPECceUeHUs] MEepHeHIUKysipa ¢
mockoctbio ABC U ucTuHHOM BennuuHbl pacctosiHust oT Touku D no ABC BbeimosnHeHo
peoOpa3oBaHue UCXOAHBIX MPOEKIUN NEepeEMEHON miockocTel nmpoekuuil. HoBas mpoekuus



mwiockoctd ABC u Touku D BeimonHeHo Ha miockocTs [17, mepneHauKyIapHy0 TOPH30HTAIN
mockoctr ABC. ITpu sTom mutockocts ABC crana npoenupyromes, a NepuneHauKyssip K Hel
cpoenupoBaics 0e3 MckakeHus npsiMoro yria. Touka K7 siBisiercss Toukod mepecedeHust
MEPIIECHANKYJIAPA C TUIOCKOCTBIO, a OTpe30K D7K7 — MCTMHHOW BEIMYMHOW pPACCTOSHUS OT
touku D 1o mtockoctit ABC.
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Ha wd4eprexxe pwumc.12 3agana mmiockocth TpeyroabHukoM ABC. TpeOyercs
peodpa3oBaHNUEM HMCXOJHOIO YepTexka MOCTPOUTh UCTUHHYIO BeJIMYUHY TpeyronbHuka ABC.
[Ipeobpasyem yeprex nepemenieHrneM TpeyroibHnka ABC B mpocTpaHCcTBe MpU HEU3MEHHOU
CUCTEME KOOPJAMHAT U TUIOCKOCTEN MPOEKIIUH.

OueBunHo, uto TpeyroiabHUk ABC cnpoeuupyercs 0e€3 MCKa)XKeHHs] BEIUYHMHBI B TOM
cilyyae, KOrja ero IUIOCKOCTh Oy/aeT mapajuieibHa OAHOW M3 MJIOCKOocTell mpoekuuu. [lpu
TOM TPEYroJbHUK OyJIeT MEepIeHANKYISApeH IPYyro Mmiockoctu mnpoekuuil. Ilepemectrm
TPEYTOJbHUK B MOJIOKEHUE IIPU KOTOPOM OH OyJeT MepIeH UKy IIpeH, HalpuMep, MI0CKOCTH
II. Jns 3Toro mocToMM B TpEyroibHUKE TOpU3OHTaNb (puc.12) u mpousBenem
npeodpazoBaHue ¢ COOMIOEHUEM NOCTOSHCTBA YCIOBUI K (hOPMHUpPOBAHUS HPSAMOYIOJIBHOTO
TpeyroibHuka. Ha puc.12 He n3menunace gopMa M BEIMUYMHA T'OPU3OHTAJIBHOM IPOEKLUU
ABC u paccrossHuSl 0T (PpOHTAJIBHBIX NMpOEKLui BeplMH TpeyronbHuka g0 ocu OX. ITocne
npeoOpa3oBaHMsl TPEYTOJBHUK CTal (POHTAJIBHO MPOELUPYIOIIEH IUIOCKOCTBIO (CpaBHUTE
puc.9, cnpasa). [IoBTOpHBIM mHepemelneHHEM JOOMBaeMCs NapajIeIbBHOCTH TPEYrojbHUKA
mnockoctu I1. ITpoexnusa A1B1C; npencrasiser TpeyroibHUK ABC HCTUHHYIO BEIUYMHY.

Hakonen, puc.13 mnpencraBiser coOol pelieHHe 3aJadyd MOCTPOSHUS HWCTUHHOMN
BEJIMYMHBI JIMHEWHOro yria, uaMepstouiero asyrpanssiii yron DABC c¢ pe6pom AB. U3
IE€OMETPUU H3BECTHO, YTO JIMHEHHBIM yroy JBYTPaHHOIO YyIjla M3MEpseTcs B IUIOCKOCTH,
NEepHeHIUKYIIpHON pedpy aByrpaHHoro yria. Otciofa cieqyer, 4To JBYIpaHHBIH yroi
HEOOXOIMMO TEPEeMECTUTh B IMPOCTPAHCTBE TaK, YTOOBI peOpo OBIIO MEepHEeHIUKYISIPHO
IJIOCKOCTH TMPOEKIINH, Ha KOTOPOH MBI XOTUM IOJYYUTh UCTHUHHYIO BEJIMYUHY JIMHEHHOIO
yria.

Ecmu cuurath, yTo Ha puc.11 orpe3sok AB mpencraBnser coboii peOpo ABYrpaHHOTO
yria, To Bce mpeoOpa3oBaHus Ha puc.l3 coBeplIeHO aHaJIOrM4HbI NpeoOpazoBaHus AB Ha
puc.11. pazauna B ToM, uTo Ha puc.l3 Bmecte ¢ AB mpeobpasytores Touku C u D. Yron o Ha



puc.13 npexncraBisger coO0H UCTUHHYIO BEJIMUYUHY JIMHEHHOr0 yrila, H3MEpsIOIero HCXOJHbIN
nByrpansbiil yron DABC.

2.2. BapuanTsbl 3a1aHuii 4 YKa3aHUA 10 0()OPMIIEHUIO YePTeKeil

BapuaHThl 3amaHuii BBIOMPAIOT W3 TaOiuubl 2. BpiOOp BapwaHTa NPOU3BOIAT IO
nocneaHui udpe HoMepa CTYASHUYECKOro OuiieTa Wi MHIWBHyalTbHOTO MH(pa CTyaCHTA.
N3 cooTBeTCTBYIOMIEH CTPOKK TaOiuibl BeIOUpatoT koopauHaTel Touek A, B, C, D, kotopsie
SIBJISTFOTCSI UCXOTHBIMH JIJIS 33/1a4 KOHTPOJIbHOM PaOOTHI.

Tabruya 2
Koopaunate! Touek (B MM) k 3agaHusm S...7
Bapuant AXY,2) B(x,Y,2) C(x,¥2) D(x,Yy,2)
1 40,20,50 70,70,20 0,40,10 0,80,50
2 40,40,100 0,10,70 70,20,40 0,50,20
3 40,50,50 0,20,70 30,80,90 0,70,30
4 30,50,40 60,10,20 0,30,10 50,40,0
5 100,60,60 80,10,20 60,20,70 30,70,20
6 0,80,20 40,20,60 50,50,0 0,30,10
7 60,60,50 40,20,0 10,80,20 0,40,70
8 70,20,20 50,70,70 80,40,10 30,10,50
9 80,60,40 50,80,70 30,10,30 70,20,60
0 70,70,30 60,20,70 10,60,10 30,80,60

3ananusd 5, 6, 7 BRINOJNHAIOT Ha JucTe popmaTta A3, KOTOPbI 0OPOPMIIAIOT CTaHAAPTHON
pamMKoii M yueOHOW OCHOBHOM HAaJIMCBIO, MOKa3aHHOM Ha puc.14. VcxomHble yeprexu
3aJ]aHUH BBIMOJIHAIOT B MaciTade 1:1 mo koopauHatam To4ek u3 Tabi1.2 B MM.
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3aganue 5. OmycTUTh BBICOTY M3 BepuiMHbl D Ha npotuBomnonoxHyto rpanb ABC u
HAWTH TOYKY X IEPECCUCHHUS.

3ananue 6. Haittu mummny pedpa AB u yron mexay pebpamu AB u AD.

3amanue 7. Omnpenenuts yroia mexnay rpansmu ABC u ABD. Ha puc.15 npusenen
oOpa3ell BEIOHEeHUsI 3a0aHuid 5, 6 u 7 Ha ymucte popmaTa A3.

Ilepen BbIMOMHEHUEM 3aJlaHUN HEOOXOAUMO MpopaboTaTh MaTepuai MO METPUYECKUM
3ajla4yaM M NpeoOpa3oBaHUsAM YepTeKa M0 KOHCIEKTaM JMOO MO M3JaHHBIM TEKCTaM JIEKIUH
npenogaBateneii PIOTVYIIC. Hapsngy ¢ 3TUM HeoOXOIMMO HCIOJIB30BaTh y4eOHYIO
JUTEPATypy, YKa3aHHYIO B CIIMCKE PEKOMEH/I0BAaHHON JIMTEPATYPHI.
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3. BAPUAHTHI 3AJTAHUI U METOJINYECKHUE YKA3AHUSA K 3AJTAUAM 8.
9,10 (AIIOP 3)

[Ipu pa3paboTKe KOHCTPYKTOPCKONW M TEXHOJOTMYECKOW TOKYMEHTAIMHM Pa3JIMYHbIX
u3Jenuii (HarmpuMep, CIOKHBIX COCTaBHBIX BO3YXOBOJIOB) YAaCTO BOSHHKAET HEOOXOIUMOCTb
MOCTPOCHUSI JIMHUW TiepeceueHus] mnoBepxHocTed. JIMHMM B3aMMHOIO TEPECEYEH Ust
MTOBEPXHOCTEH MPOIIe BCEro MOCTPOUTH IpaUIecKy MO TOYKAM C IMOMOIIBIO MOBEPXHOCTEH -
IIOCPEIHUKOB. PacCMOTpUM CyIIHOCTB 3TOT0 METOJA.

[TycTh 3amaHbl 1BE Nepecekaromuecs mopepxuocta @ u 0 (puc. 16).

Puc. 16

Jns  mocTpoeHWsT TOYEK JUHUM TIepeceueHUss ATHX IOBEPXHOCTEH  BBEAEM
BCIIOMOTATENbHYI0 CEKYIIYI0 MOBEPXHOCTh X, KOTOpas mepeceder moBepxHoctd @ u 6 mo
munusiM | 1 m cootBerctBenHo. Jlunuu | 1 M mepecekyres Mmexay coboit B Toukax M u N,
MOCKOJIbKY OHHU MPHHAJJISKAT OMHOU moBepxHOCTH 2. Touku M u N OyayT JiexxaTh Ha JTUHUU
nepeceueHns noBepxHocTedl @ m O, Tak Kak 3TH TOYKM JISKAT OJHOBPEMEHHO Ha o0eHnx
MIEPECEKAIOIINXCSI TOBEPXHOCTSIX.

B kauectBe BCIOMOTraTeNbHBIX CEKYIIMX IOBEPXHOCTEH -TIOCPETHUKOB OOBIYHO
NPUMEHSIOT TIOCKOCTH M cdepbl. [loaToMy cnocoObl peanm3anuy MeToAa IMOCPEIHUKOB
Ha3bIBAIOT CIIOCO0AMU CEKYIINX IJIOCKOCTEH U CeKyImX chep.

BcnoMoraTenpHble  CEeKyIIME IUIOCKOCTH B OONBIIMHCTBE CIIy4aeB MapajuIeIbHBI
IUIOCKOCTAM Tpoekiuid. OgHaKo B OTAENbHBIX CIydasx JUisl ONpeAeNeHuss TOYeK JIMHUU
nepecevyeHrs MOBEPXHOCTEH pallMOHalIbHEE BOCIOJIB30BAThCA HAKIOHHBIMU IUIOCKOCTAMU
(crtoco6 Bpaaronieicst Uik Kadarolencst IOCKOCTH).

Crioco6 cep umeeT nBe Pa3sHOBUAHOCTH — CIIOCOO KCIEHTPUYECKUX chep (IEHTPHI
cekymmx cdep HE COBMAJAOT) U CrMOco0 KOHUEHTpHUeckux chep (cepbl UMEOT 0O0IIMiA
ueHTp). bonpmmHCTBO  3a7ay Ha  B3aUMOIIEPECEYEHME  IOBEPXHOCTEH  peraror
paccMaTpUBaEMBIM 371€Ch CTOCO00M KOHIIEHTpHUECKUX cdep. Crocod IKCIeHTPUIEeCKuX chep
UCHONB3YIOT TOJBKO B TOM Clly4yae, KOrja OJHa M3 MEPEeCceKAroNIUXCsl MOBEPXHOCTEH HMMeEeT
KPUBOJIMHEHHYIO OCh M KPYTOBBIE CEUCHHSL.

B KkaxXIoM KOHKPETHOM ciy4dae BBIOMpAIOT TOT CHOCOO MOCTPOCHUS TOYEK IJMHUU
MepeceueHnss TOBEPXHOCTEH, KOTOPBIA IO3BOJISIET BBINOJHUTH HauOolee TPOCTHIC
rpadguuecKue moCTpoOeHUSI.



3.1. OCHOBHOI AJITOPUTM NOCTPOCHHUS TOYEK JHHUHU
B3aMMHOI'0 NlepecevYeHus NOBEPXHOCTell

Jnga mocTtpoeHUs TOYEK JIMHUM (JIMHUNA) B3aUMHOIO I1€PECEYEHHUsl IOBEPXHOCTEH
HE00XOMMO BBITTOJIHUTH CIICAYIOIIME OCHOBHBIC Oonepanuu (cM. puc. 16):

1. 3amate Ha 4epTrexe INOBEPXHOCTH-TIOCPENHUK 2, IIEPECEKAIOIIYI0 3a/laHHbIC
noBepxHocTH @ u 6 Mo reoMeTpUYECcKy IPOCTHIM JINHUSM;

2. IMoctpouts MO | mepeceucHnst moBepxHOCTH P € MOBEPXHOCTHIO-TIOCPETHUKOM Z;

3. Iloctpouts nMHHIO M TEpecedeHHs] BTOPOW IMOBEPXHOCTH O C MOBEPXHOCTHIO-
MIOCPETHUKOM X;

4. Onpenenuts Toukd M u N mepecedeHust TOCTPOSHHBIX JIMHUHN | 1 M;

5. JleWictBusl, yKka3aHHbIE€ B MyHKTaxX 1...4, MOBTOPUTH Uil OPYTMX HMOBEPXHOCTEH -
MTOCPETHUKOB.

ITepen mocTpoeHNEM MHOXKECTBA PETYJIAPHBIX TOYEK JIMHUU IIEPECEYEHUS] IOBEPXHOCTEN
PEKOMEHYETCs 110 MEPE BOZMOXKHOCTH HAMTU U OTMETUTh €€ XapaKTepHbIE (OMOPHBIE) TOUKHU.
K HuM oTHOCSTCS:

- caMasl BEPXHss U caMasl HYDKHSS TOYKH JIMHUU [IEPECeUCHMUS;

- camas JaibHss (110 OTHOILEHHIO K HaOMII0JaTeN0) U camas OJIMDKHSASA TOUKH;

- TOYKU BUIUMOCTH, T.€. TOUKH, KOTOPbIE Pa3AEISIOT JUHUH IIEPECEUEHUS Ha BUIUMBIC
Y HEBUJIUMBIE YYaCTKH;

- HEKOTOPBIE APYTUe TOYKH.

6. Bce HaiineHHBbIE TOUYKHM, Kak XapakTepHble (OHNOpHBIE), TaK M pEryjspHbIE,
[IOCJIEIOBATEIbHO COCIUHSIOT IJIaBHOW JIeKaJlbHOM KpHUBOM (MHOrJa, B YacTHBIX CIIydasx,
OTpE3KaMU IPSIMbIX JIMHUI).

Cnenyer uMeTb BBHIY, 4YTO YeM OOJbIIEE YMCIO IOBEPXHOCTEN -IIOCPEIHUKOB
y4acTByeT B TIOCTPOCHHUSX, Te€M OOjJee TOYHO BBUIBJIACTCS XapakTep JMHUM (JIUHUIL)
IIEpECEUEHHUs IOBEPXHOCTEM.

OObIYHO 3ajjaua Ha B3aMMoOIlepeceyeHHe MOBEPXHOCTEH pelraercs Ha KOMIUIEKCHOM
YyepTexke B NPOEKIUAX JIMHUM U TOYEK.

3.2. Cnoco0 cexkymux nmapajjiejbHbIX IJIOCKOCTEH

Crioco® cexymux mapajuleJbHBIX IUIOCKOCTEH OOBIYHO MPUMEHSIOT B TeX CIydasx,
Koraa obe Mepecekarolyecs MOBEPXHOCTH OJAHOBPEMEHHO MOXKHO pacceub KakKAoH u3
napajuleJbHbIX IIJIOCKOCTEH IO OKPYXHOCTSAM JMOO IO MNpsIMBIM JIMHUAM. PaccMoTpum
IIPUMEHEHHUE ITOr0 crocoba Ha MpUMepe MOCTPOEHUS TOUEK JIMHUU NepecedeHns LIUINHIpa U
konyca (puc. 17). ®ponTtanbHbie npoeKkuuu lp u 2; BepxHeld TOYKA | U HUKHEH TOUYKH 2
JMHUU TIEpECeYEHUsl HaxoAuM Oe3 JONOJHUTENbHBIX MOCTPOCHUM KaK TOYKU NEepecedeHus
OYEPKOBBIX JIMHUHI KOHyca U mumHApa. M3 Touek 1, u 2, Ha TOPU30OHTAIBbHYI0 IPOEKIIMIO
IPOBOAMM JIMHUIO CBS3U J0 MEPECEUEHUS UX C TOPU3OHTAIbHBIMU MPOSKIUAMH (PPOHTAIBHBIX
OYEPKOBBIX JIMHUN LUIMHIPA U KOHYCA, COBINAJAIOIIMMHI C TOPU3OHTAIBHONW OCEBOM JTMHMEH.
B nepeceuennn 3Tux IMHUN OTMEYaeM MPOEKUMM 11 M 21 BEpXHEM M HUKHEU TOYEK JIMHUN
IIEPECEUECHHUS.

s moctpoenus Touek 31 U 41 BUAMMOCTH T'OPU30HTAIBHOM ITPOEKIUN HCKOMOM JINHUH
IIEPECEUCHNs TTOBEPXHOCTEHl IMPOBOAMM TOPH3OHTANBHYIO CEKYIIyI0 IIOCKOCTh X,
MIPOXO/SINYI0 HAa YPOBHE OCH LIMJIMHIpPA. DTa IUIOCKOCTh NEPECEKAET KOHYC MO OKPYKHOCTH,
(bpoHTaMBEHAS TPOEKIINS KOTOPO — OTpe30K AzB», TOpH30HTaNIbHAS TTPOEKIUS — OKPYKHOCTh
m;". CekyImast II0CKOCTh X' MepecekaeT MOBEPXHOCTh HINHAPA IO MapaUIeTbHBIM TPSIMBIM,
(bpoHTaJbHBIE MPOEKIMH KOTOPBIX COBHANAIOT C OCBIO IIMJIMHIpPA, a TOPU3OHTAJIbHbBIC
npoekimi — |y', SBIMIOTCH TOPH3OHTATBHBIME OYEPKOBBIMH JHHHSAMH IMIHHZpA. B
nepecedennn muamit I1' 1 mit ormedaem Toukm 31 u 41, Jlns mOCTpOeHHMST (GPOHTANBHBIX
npoekuii 3; u 4, Touek 3 U 4 U3 Touek 31 U 41 IPOBOJUM JIMHUU CBSI3U 10 NIEPECEUEHHUS] UX C



(pPOHTANILHOM TPOEKIMEH TOPU30HTAIBHOW OYEPKOBOH JIMHUM IWIMHJApA, COBHAAAIOUICH C
N . 1
OCEBOM JIMHUEH U CJIEOM IJIOCKOCTH 27"
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Puc. 17

Jns mocTpoeHHs MPOMEKYTOUHBIX TOYEK 5 M 6 JMHUM NEPEeceYeHUs] MOBEPXHOCTEH
MPOBOAUM HEKOTOPYIO I'OPU30HTAJILHYIO CEKYIIYIO MJIOCKOCTh 3. DTa MI0CKOCTH IIepeceKaeT
IUIOCKOCTh MO OKPYXXHOCTH, (pOHTaJbHAas NpPOEKIUs KOTopod — oTpe3ok CoDy,
FOPU30HTAIbHASL MPOEKUUS — OKPYKHOCTh m;°. Humuuap mnepecekaercs ¢ cekyuiei
ILIOCKOCTBIO 2 110 NpSMBIM JIMHHUSAM, (QPOHTATBHBIE MPOCKIIUU KOTOPBIX COBMAJAIOT CO
CIIEIOM CEKYIIEW IMIOCKOCTH, TOPU3OHTAIBHBIE MTPOEKIMU — O JUHUU ,%, Haxoxsmeiics Ha
paccToSHUU a OT OCH UWIMHIpa (pa3Mep a HaXOAWM MO BCIIOMOTaTeNbHOH MpoQuIbHOH
npoekiun). B mepeceuenun muuuii 11° u m12 OTMEYaeM TOPU3OHTAJIbHBIE MPOEKIHNH 51 U 61
TodeK 5 U 6 nuHuM nepecedeHus. OpoHTaIbHBIE NPOEKIUU 52 U 62 ToueKk 5 U 6 HAXOAUM C
MOMOUIBIO JIMHUWA CBSI3U, NMPOBEACHHBIX M3 TOYEK 51 WM 61 70 MepecedyeHuss ux CO CIEAOM
ILIOCKOCTH 257



[TpoBenst BCmoMoraTenbHYI CEKYIIYIO IIIOCKOCTh 23, AQHAJIOTUYHBIM 00pa30M HaXOIUM
TOPU30HTATBHBIC U (DPOHTAILHBIC MPOEKIIUU TOUEK 7 U 8 JIMHUM MEePEeCcedEHUsI TTOBEPXHOCTEH.
Bce HaiilieHHBIE TOYKM Ha TOPU3OHTAJIBHOM M (POHTAIBHON MPOCKIUAX COCAUHSIECM
IJIABHBIMU JICKaJIbHBIMU JIMHHUSIMH C Y4E€TOM YyCJIOBUM BuUauMOCTH (3151116141 — crutomHas
KOHTYpHas; 3171218141 — mTpuxoBas).

3.3. Cnocod cekymux KOHIEHTPUYECKHUX chep

Crnoco06 cdep oCHOBaH Ha CBOWCTBE IEPECEUEHHUS JBYX COOCHBIX ITOBEPXHOCTEH
BpamieHust mo okpyxkHoctu (puc. 18). Cdepa sBiseTcs YacTHBIM BHIOM MMOBEPXHOCTH
BpanieHusi, [103ToMy OHa TakKe MEepeceKaeT COOCHYI0 C Hell MOBEPXHOCTh BpAICHHUS IO
oKpyxHOCTH (puc. 19).
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Puc. 20
Croco®6 KoOHIEHTpu4YecKkux cpep MNPUMEHSIOT TMpH TOCTPOCHUH TOYEK JIMHUU
IIEPECEUYEHHUs] TOBEPXHOCTEN BpALICHUS C MEPECEKAIIUMUCA OCAMM. [ mMpOCTOTHI BaXKHO,
YTOOBI OCH IEPECEKAIOLINXCA INOBEPXHOCTEH OBLIM MapajulesibHbl OJHOM M3 IUIOCKOCTEH
npoeknuid. B 3Tom ciydae oKpyKHOCTH, IO KOTOPBIM BCIIOMOTaTeNIbHbIE Cephl MepeceKkaroT
MIOBEPXHOCTH, OYAYyT MPOELUPOBATHCS HA MJIOCKOCTh MPOEKIUH B BUJI€ OTPE3KOB MPSIMBIX. 32



HeHTp cdep MNpUHUMAeTCs TodkKa TIepecedeHHs Oced 3aJaHHBIX IOBEPXHOCTEH.
[lepBoHavabHO OMpeAENUM OMOPHBIE TOYKHA M PATUyChl MUHUMAJIbHOW W MaKCHMaJIbHOU
chep. Pagmyc makcumanbHOW cdepbl paBeH PACCTOSHHUIO OT IEeHTpa cdep mo Hauboiee
YIAJIEHHOM TOYKHM IEPECEUEHHs] JMHUM OYEpKOB IOBEPXHOCTEW. Pammyc MuHUMAaIbHON
cepbl ompenensercs W3 YCIOBUS KacaHHs MHUHHMAIBHON chepbl OZHOW MOBEPXHOCTH
(BHCHIBAaETCS B MOBEPXHOCTH) U MiepecedeHus BTopoi (puc. 20).

PaccmoTpuMm mpumeHeHHE crioco0a CEKyIMX KOHIEHTPHUUYECKHX cdep Ha Mpumepe
MIOCTPOEHUS JTMHUN NEepecedeHtsl IBYX KOHYCOB C MepeceKaromumucs ocamu (puc. 20).

Otmeuaem npoekiuu Toukd O (01,02) mepecedeHus 3a1aHHbIX KOHYCOB U MMPUHUMAEM
UX 3a MPOEeKIUHU 00IIero neHTpa Bcex cekymmx chep. OTmedaeM (poHTaIbHBIE MPOESKIUU
BepxHUX 12 ¥ 12" ¥ HIDKHUX 22 U 22" TOYEK JTUHUM nepecedeHus moBepxHocTeil. C moMoIbio
JVHUHA CBSI3U, MPOBENECHHBIX U3 TOoueK 12,22,12° u 2", HAXOIUM TOPU3OHTATBHBIE TPOCKIIHH
1;,21,17 m 21 touek 1,2,1° m 2°. JIMHMM CBSI3U TPOBOAUM JI0 TIEPECEUCHHS] HX C
TOPU3OHTATBHBIMU MPOEKUUAMU (DPPOHTATBHBIX OYEPKOBBIX JMHHUHA KOHYCOB, COBMAJAIOIINX
Ha BHJIE CBEPXY C TOPU3OHTAJIBHON OCEBOW JMHHEH. MaKkCUMalbHBIH pagnyc Rmax ceKymen
cdepbl paBeH oTpe3ky 22, T.e. PacCTOSHHIO OT LieHTpa cdep A0 Haumboiee yAaleHHHOM
TOYKH TIEPECEUCHHs] OUEPKOBBIX OOpaszyrommx. s ompenesneHus MUHUMAIBHOTO paguyca
Rmin cekymeir cdeppl u3 Touku O omyckaeM MEpHEHIUKYJSApbl Ha MNPSMOJUHEHHbIE
oOpa3yrome KOHYCOB. bonmpmmii W3 3THX MNEPHEHIUKYIAPOB (MEPICHIUKYIAp Ha
obpasyromryro koHyca @) mnpuHumMaeM 3a Rpin. A mOCTpoeHHS MPOMEKYTOYHBIX
(perymsipHbIX) TOYEK JIMHUHN MepecedeHusi 00e MOBEPXHOCTH PAacCceKaeM KOHIIEHTPUYECKUMU
cepaMu, paguychl KOTOPBIX HAXOSATCS B TUANIA30HE

Rmin<R<Rmax

Pacceuem moBepxHOCTH cdepord X', paguyCc KOTOPOH HECKOJIBKO MEHbIIEe Rmax. OTa
cpepa mepecekaer KoHyc @ TO ABYM OKPYKHOCTAM, KOTOpBIE MPOCHHUPYIOTCS Ha
(hpOoHTaNLHYIO TUIOCKOCTh B BUIE OTpe3koB AB; u CD,. Konye 6 ceuercst chepoit X' Taxke
M0 JIBYM OKPYXKHOCTSIM, KOTOpbIE MPOEHUPYIOTCS Ha (POHTATBHYIO MIOCKOCTh MPOEKIINIl B
BHjie 0Tpe3koB ExFy m GoHa. Otpesku AzB; n GoH, B mpenenax ouyepkoBBIX JTMHHE GUTyp HE
nepecekaroTcs. [loaTomy OHM He [MaayT TOYEK JIMHUM INEpeceueHus MOBEPXHOCTeW. B
nepecedennn orpe3koB CoD, um EzF, otmeuaem coBmagatonme Touku 3,=4, — ppoHTaIBHBIE
MPOEKIIMKM TOYeK 3 W 4 TmpaBod JIMHUM TIepeceueHus: KOHYycoB. /[l ompeneneHus
TOPU30HTATBHBIX MPOEKIUK 31 U 41 Touek 3 U 4 IMHUU TepecedeHusi KOHYCOB U3 TOUKH 37=4,
MIPOBOJIUM JIMHUIO CBSI3HU JIO TIEPECEUCHUS €€ Ha TOPU3OHTAJIBHON MPOEKIINH C OKPY>KHOCTBIO
Mj, IMaMeTp KOTopol paBeH oTpe3ky CoDo.

Jlanee, BBO/I HOBBIE ceKylIHe cepbl U BBHIMOIHSS aHAJIOTUYHBIE TOCTPOCHHUS, CTPOUM
MIPOEKIINH APYTUX PETYISIPHBIX TOUYEK JTMHUHN MepeceueHus.

Bce HalileHHBIE NPOEKLIUU TOYEK JIMHUM IIEPECEUECHHs] IOBEPXHOCTEU COEIHUHSIEM
MIJIABHBIMU JIEKAJIbHBIMUA KPUBBIMU C YIETOM YCJIOBUN BUIUMOCTH.

3.4.BapuanTbl 3a1aHUi. YKa3aHUS
K 0(popmiieHHI0 PadoOThI

Bapuantel 3amanus 9 BbiOuparoT mo Tabna. 3 ciuemyromuMm oOpasom. Ilo mocneaneit
uugpe CTyAeHYecKoro OuiieTa WM WHIUBUAYAJIbHOIO LIM(pa BHIOMPAIOT OAUH W3 AECITH
pUCYHKOB 3amaHus B Tabn. 3. HekoTopble 4HCIOBBIE pa3Mepbl Ha PHUCYHKE 3aMEHEHBI
napameTpamMu (a, B), 3HAUEHHs KOTOPBIX BBIOMPAIOT MO BCIIOMOTaTENbHOW TabmuIe,
pacmonoXXeHHoi mox pucyHkoMm. Tabmuma wmmeer Ttakxke 10 rpad), COOTBETCTBYHOIIMX
npeamnocnennel nuppe Homepa CTyJeHYeCKoro ouera.

Takum o0pa3oM, KaKJblil CTyJIEHT UMEET UHIMBUIyalIbHOE 3aJJaHue U3 CTa BapHAHTOB.
AmnanornyHo BbeIOMpatoT BapuaHT 3aganus 10 mo tab. 4.
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3aganus 9, 10 xomnoHyroTcs Ha yepTexxHoMm Gopmare A3 (420x297), obpaser KOToporo
IIpeICTaBJIEH Ha puc. 21.

OO6o3HaueHHs Ha YEpPTEekKE 3HAUMTEIbHO OOJEr4aroT BBIIOJHEHHE 3aJaHuM, a B
OTACNBHBIX Cy4asxX SIBJSIIOTCS HEOOXOAMMBIMU 3JIEMEHTaMHU TIpaUUYECKuX IMOCTPOEHUH,
HanpuMep, ecii 0JJHA U3 MOBEPXHOCTEW — MHOI' OTPaHHUK.

Bce mocTpoeHust JOKHBI ObITh BBIMOJIHEHBI HA YePTEKE TOHKUMU JIMHUSAMU. BuanmMelie
YacTH JIMHUHM TepecedeHuss U OYEpKOB IOBEPXHOCTEH OOBOMATCS KOHTYPHBIMU JIMHUSMHU
TONMIIMHON mpuMepHo 1 MM. HeBuaumble 4acTH O4epKOB M JIMHHUM IepecedeHus o0BOISTCS
IITPUXOBBIMU JIMHUSIMH B TOJITOJIIMHBI KOHTYypa. Ouepk, ONyIIeHHBI B HHIUICHTHYIO
MMOBEPXHOCTh, MOXET OBITh TOKa3aH TOHKOW JuHUeH. OcrtanpHas wHOpManus siCHA W3
npumepa (puc. 21).

3.5. BapuaHThl 3a1aHUI M MeTOAMYECKHE YKA3AHUS
K 3agaue 8

B 3agaue 8 Tpebyerca mocTpouTh JUHUM mepecedeHust chepbl paanyca R=50 MM c
ueHTpoM B Touke 0(90,55,50) u OeckoHeuHOM MPsIMON TPEYTr0JAbHON MPU3MBbI, OOKOBBIE IPaHU
KOTOPOW TEPIEeHIUKYISAPHbI (QPOHTATBPHOM IUIOCKOCTH NPOEKIUi. DpOHTAIBHBIA Clea
IpU3MBI 33J]aH TpeyroiabHUKoM AxB;Do, KoopauHaTHl X, Z BEpIIMHBI KOTOPOTo MPECTaBICHbBI
B TaOJI. 5 J1s AeCsATH BapuaHTOB (110 moclieqHel mudpe yueoHoro mmdpa).

Tabn. 5
Bap"aHT X A Z X T Z X > Z
1 150 50 70 90 70 50
2 30 50 110 90 110 50
3 140 40 65 85 65 40
4 40 40 115 85 115 40
5 130 30 60 80 60 30
6 50 30 120 80 120 30
7 120 20 55 75 55 20
8 60 20 125 75 125 20
9 110 10 50 70 50 10
10 70 10 130 70 130 10

I'padmueckoe pemieHre 3agauu 9 BBINONHIIOT Ha OTACIbHOM dopmate A4 (210x297),
60 Ha opmaTe A3 momapHo ¢ JTF000M IPYTroi 3a7auci.



[locmpoune nunuro nepeceyenun nobepxnocmed
Cnocodom BenomozarmensHslx Cexyu{ux nIaCKOCMEd.

llocmpoume nunuro nepecesenur nodepxHacmed man
Cnocodonrt BcnomazamesnsHsix ceep.

70

Puc. 21




1. YToOBI OTpa3uTh HA YepTEXKe UCXOIHBIE JaHHBIC, HEOOXOAMMO N300pa3UTh BHELIHIOIO
CHCTEMY KOOpIUHAT (CBSI3aHHYIO C IIocKocTsiMu npoekuuil) OXYZ (puc. 22) u 3a1aTh B HEl:

a) nentp chepsr 0(90,55,50), x=90, y=55, z=50 aByms npoekuusmu O(01,0,);

0) Ha (QpPOHTANBLHON IIOCKOCTH Mpoekuuu Touek AxByD,, obpasyromue TpeyroabHHUK
cienoB npu3Mbl. JlanHble OepyTcs u3 Tad. 5.

Hanee toukumu quausiMu 13 neHtpa O(01,02) CTpOATCS ABE MPOESKIIUU OUEPKOB Chepshl
(okpyxknoctu R=50 mm).

2. [Tockonbky mpu3Ma nepneHauKyssipa iockoctu [1,, To Ha GpoHTANBHON MPOEKIIUH
pelleHue SIBIISIeTCS OUEBHUIHBIM U ONPEAENETCs TPEYTroJIbHUKOM ciiefioB AzBoDs.

3. CTposiTcsl TOPU3OHTANbHBIE MPOEKIUU JHUHHUM mepecedeHust chepbl ¢ MpU3MON Ha
miaockoctu 1.

[Ipexne, yuem HaYaTh MOCTPOCHUS, HEOOXOAMMO BCIIOMHHTH, UTO C€UEeHUE Cepsl 000
IUIOCKOCTBIO /1a€T HaTypaJIbHYI0 OKpPY)KHOCTb, OpHMEHTAallUsi KOTOPOW B IPOCTPAHCTBE
OIpE/ENIeHa IOJOKEHUEM CaMOM CeKyllled IIJIOCKOCTU. 3JeCh CIeAYyeT pas3iuyaTh TpU
OCHOBHBIX CIIy4ast:

a) ceKyulas IJIOCKOCTh INMEPHEHAUKYJISIpHA TOPU30HTAIBHON IUIOCKOCTH mpoekuui 111

(siByIieTCA TOPU3OHTAJIBHO Ipoenupyrouei). B 3Tom ciyyae OKpyX HOCTh Ha

TOPU30HTAJIBHON IJIOCKOCTH IpoeKuuii [11 BeIpok1aeTcs B 0Tpe30K;

0) cexymas MIOCKOCTh MapajuielibHa TOPU30HTAIBHOM Tu1ockocTy mpoekuuii [11. B aTom

cllydae OKpYKHOCTh 0TOOpa)kaeTcs HaTypasibHOM (OpPMOIi U BETUYUHOM;

B) CeKyIlas MJIOCKOCTh OPHUEHTHpPOBaHA B MPOCTPAHCTBE MPOU3BOJBHBIM OOpazom. B

3TOM CIIy4ae OKPYXHOCTb MPOECLUPYETCS] Ha TOPU30HTAIbHYIO MIIOCKOCTh Ipoekuuit 111

B BU/IE DJUIUIICA.

AHanu3 ycinoBUil 3a/ayM MO3BOJSIET YCTAaHOBUTh, UYTO Kaxkaas U3 OOKOBBIX IpaHeil
pU3MBbl MOXET OBbITh PacCMOTPEHa KaK HEKOTopas IJIOCKOCTh, paccekarolas cgepy o
OJHOMY M3 TPEX YKa3aHHbBIX BAPHAHTOB.

HeilictButenbHO, OOKOBasi IpaHb, 3afaHHas ciegoM ByD, , coorBercrtByer mepomy
ciy4aro, T.e. otpe3ky D1 Bi BiD; (em. puc. 22) Ha mockoct ;.
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Puc. 22

bokoBasi rpanp, 3amaHHas cienoM DAz, COOTBETCTBYET BTOPOMY Ciydaro, TO €CTh
okpyxHocTb OKP; Ha muockoctu Il; orpaxkaercs B HaTypaldbHyH BenuuuHy. Ee neHtp
pacronoxer B Touke O, a paguyc paen orpesky Oio’; 10,(R=010?10,), u3MepeHHOMY Ha
mitockoctu Iy,

bokoBast rpanb, 3amaHHas cienoM AjBj, COOTBETCTBYET TpeTbeMy Cilydaro, T.€.
OKPY)KHOCTb Ha IUIockocTh IIi mpoeumpyercs B BHIE 3JUIMICA, IIOCTPOEHHUE KOTOPOrO
BBITIOJTHSIETCS. METO/IOM CEKYIIMX MIJIOCKOCTEH, ¢ KOTOPHIM MBI TIO3HAKOMUJIUCH, pelias 3a/1a4uy
10 (cm. paznmen 3.2 HACTOSIIMX METOIUYECKUX YKa3aHU ).

Korma mpoexkuuu JUHUR  TepecedeHHss TOCTPOEHBl, HEOOXOOUMO  BBLACIHUTH
OKOHYATEJIbHOE PELIEHUE, YCTAHOBUB YCJIOBUS BUIMMOCTH OKPYKHOCTEH Ha miockocTd I, a
TaKX€e yCJIOBUS CYILECTBOBAHMS B BUIUMOCTH ouepka cepbl O (cM. puc. 22).

OOBOJKa OKOHYATEIbHOI'O PEIIEHMsS BBHIIOIHSAETCS JBYMSI TUIIAMU JMHUHA — OCHOBHOM
KOHTYpHO# (S~1MM) 1 mTpuxoBoii (S~0,5 mm).
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